. UV-visible absorbance spectra of Suwannee River natural organic matter (pH 9; 0.5 mgC L -1 ; left y-axis). Spectral photon flux of solar sunlight and from a low-pressure UV lamp per nm increment quantified using a spectroradiometer (right y-axis). Compound specific parameters are listed below (Table S1 ). Trace metals and divalent cations from 1% nitric acid stocks (0.159 M) were diluted 670 times into the 4 L influent vessel. 
MATERIALS AND METHODS

NOM characterization by mass spectroscopy
Double bond equivalents (DBE) were calculated as: {C -0.5(H) + 1}. 5 NOM average apparent molecular weight (MW NOM,Avg ), H/C ratio (H/C Avg ), O/C ratio (O/C Avg ), and DBE (DBE Avg )
were calculated as the weighted average of the peak intensity of a given chemical formula with either the molecular weight, H/C ratio, or O/C ratio, respectively:
where MW i , H/C i , O/C i , and DBE i are the molecular weight, H/C ratio, O/C ratio, and DBE of a distinct chemical formula, i, and P i is the peak intensity. 6 An example calculation to determine weighted standard deviations is provided below:
where N is the number of observations.
Absorbance measurements and spectral slope calculations
Absorption spectra, A(λ), of the different electrolytes were recorded. To isolate the absorbance of the electrolyte solely due to NOM, the absorbance spectra was deconvoluted by subtracting the absorbance spectra of the background electrolytes (i.e., Ca 2+ and Mg 2+ , H 2 O 2 at each treatment location, NO 3 - , and the HCO 3 -and halides comprising the synthetic groundwater). 
2.7
Photochemical Fe(II) formation using ferrozine Fe(II) formation from Fe(III)-NOM complexes via ligand-to-metal charge transfer reactions was assessed using the ferrozine (FZ 3 ) assay. 9, 10 Under the experimental conditions employed ([FZ 3 ] = 0.1 mM, pH = 6.5), any Fe(II) formed in the bulk electrolyte will preferentially complex with FZ 3 to form an Fe(II) -FZ 3 complex before being aerobically oxidized. Using a simplified S10 branching ratio with rate constants described elsewhere, 11 we can compare the rate of complex formation to the rate of oxidation by O 2 :
Due to the absorbance of ferrozine at 254 nm (ε FZ 3 .λ=254nm = 12,900 M -1 cm -1
), roughly 93% of the UV light was absorbed by ferrozine and unable to react with NOM in solution. Therefore, rates of Fe(II) formation were corrected for light screening to accurately reflect production that would occur during treatment. Figure S5 . Absorption spectra of synthetic ground water (SGW) in the presence and absence of 100 µM ferrozine at pH 6.5 as well as the light transmission through the solution at different wavelengths. and Mg 2+ exposed to the combined EC/UV treatment system. After the first pass, effluent iron oxides were filtered through a 0.22 µm filter, respiked with 10 µM Fe(II), and subjected to the treatment system for a second time. exposed to the combined EC/UV treatment system. Two passes of synthetic groundwater solution through the treatment system were performed. After the first pass, effluent iron oxides were filtered through a 0.22 µm filter and respiked with 10 µM Fe(II). 
S11
Aerobic oxidation of ferrous iron
Reduction of steady-state concentrations of reactive intermediates in the presence of quenchers.
HO
where R ୭୰୫,ୌ,ୌ మ మ , R ୭୰୫,ୌ,େୈ , and R ୭୰୫,ୌ, య యష are the formation rates (M s Figure S10 ) and calculations rule out the importance of reactive radical species to the removal of Fe from the system. 
S20
Light screening and branching ratio for hydroxyl radical
The absorbance of 510 µM H 2 O 2 at pH 9 at 254 nm is approximately 0.0114 while the absorbance of NOM in the authentic water at 254 nm, when corrected for background constituents (See Figure S3) , is approximately 0.061. Therefore, the fraction of UV light at 254 nm going to the photolysis of H 2 O 2 is 18%. In other words, NOM screens ~82% of the incident light at 254 nm.
The fraction of HO • going to NOM can be expressed as:
Where 
A) B)
Figure S18. Concentration of dissolved (filterable) Fe in synthetic groundwater in the presence and absence of Ca 2+ and Mg 2+ exposed to treatment. Experiments were performed both with and without UV irradiation. Green dotted line corresponds to the average total iron (i.e., dissolved and colloidal).
3.9
Changes in chemical composition of NOM during treatment of authentic and synthetic groundwater Table S5 . FT-ICR MS characterization of authentic GW from Colusa County, CA exposed to UV irradiation. measured at 562 nm. 9, 10 Iron was initially added as 10 µM Fe(III). All solutions were at pH 6.5. Figure S25 . Cyclic voltammograms of 500 µM p-benzoquinone . CV's were performed in anhydrous dimethyl sulfoxide (DMSO; 50 mL) containing 5 mM tetrabutylammonium hexafluorophosphate (NBu 4 PF 6 ) . Experiments were performed with a Pt wire working and counter electrode (0.25 mm diameter) and non-aqueous Ag/Ag + reference electrode (BASi) at a scan rate of 10 mV s -1 . Figure S26 . Cyclic voltammogram of 500 µM ferrocene . CV's were performed in anhydrous dimethyl sulfoxide (DMSO; 50 mL) containing 5 mM tetrabutylammonium hexafluorophosphate (NBu 4 PF 6 ) . Experiments were performed with a Pt wire working and counter electrode (0.25 mm diameter) and non-aqueous Ag/Ag + reference electrode (BASi) at a scan rate of 10 mV s -1 .
Cyclic voltammograms of reference species
S30
Energy calcuations
The total system power (P total ,W) is a combination of the UV lamp power and the electrochemical cell power, which can be expressed as a product of the current density (I, A m -2 ), cell potential (V cell ), and the electrode surface area (A, m 2 ) : P ୲୭୲ୟ୪ ൌ I * A * V ୡୣ୪୪ + P ୪ୟ୫୮
At a current density of 25 A m -2 , cell potential of 13.6 V, flow rate of 121 L d -1 , and lamp power of 9 W, the total power demand of the treatment system was 0.01175 kW. The energy demand per m 3 can be calculated as the power demand divided by the system flow rate, which yields an energy demand per m 3 of 2.21 kWh m -3 .
Iron dosing and sludge calculations
The amount of Fe needed to reduce the arsenic concentration from 28 µg L -1 to below the World Health Organization Maximum Contaminant Level of 10 µg L -1 in authentic groundwater can be calculated using the arsenic sorption capacity of iron oxides determined in Figure 2 
